SUMMARY We gave intravenous amrinone to 40 patients in heart failure, and oral amrinone to 18 patients. Acute intravenous administration caused a significant reduction in mean blood pressure and this was severe enough to require correction by plasma infusion in five patients. Oral amrinone was accompanied by thrombocytopenia in 10 patients but no complications were associated with the low platelet count. Other potentially serious adverse effects were: abdominal pain (two patients), nausea and vomiting (three patients), jaundice (one patient), myositis (one patient), pulmonary infiltrates (two patients), and polyserositis (one patient). Less serious adverse effects observed were: splenomegaly, eosinophilia, fever, headache, reduced tear secretion, dry skin, and nail discoloration.
reduces filling pressures in patients with cardiac failure. ' These improvements have been attributed by some workersl 2 to the drug having a predominant positive inotropic action, while others3 have suggested that, in congestive cardiac failure, the drug acts as a vasodilator with little or no inotropic effect. Its mode of action, however, may prove less important than its potential adverse effects4 in determining its final usefulness in the treatment of patients with heart failure.
Patients and methods
Forty-one patients with impaired left ventricular function (NYHA grade 2-4) were studied. Each was in chronic left ventricular failure despite conventional medication. During cardiac catheterisation 40 patients (mean age 47 years, range 19 to 71 years) received infusions of intravenous amrinone in less than two minutes on one or more occasions; 1.5 to 2-0 mg/kg on any single occasion and a maximum dose of 3*5 mg/kg in any 24 hours was given.
Seventeen patients (mean age 52 years, range 30 to 71 years) who had all increased their resting cardiac output after intravenous amrinone, were given oral amrinone and one additional patient, age 58 years, received oral treatment without prior intravenous treatment. As far as possible, each patient continued their previous antifailure therapy without alteration Accepted for publication 26 January 1983 during treatment with amrinone. Two patients were given up to 600 mg of amrinone daily, but no other patient received more than 300 mg daily. Tear secretion was measured by Schirmer's test in nine patients during oral amrinone therapy, and either before starting or after ending the drug treatment.
Steady state plasma amrinone concentrations were measured by high performance liquid chromatography5 at Sterling-Winthrop Laboratories. Blood was taken before dosing (trough level) and two hours after dosing (peak level). The mean plasma amrinone concentration was taken to be the antilog of the mean of log peak and log trough concentrations.
Results were analysed using the paired t test and linear regression as appropriate. A p value of less than 0 05 was taken to be significant. Results Wilmshurst, Webb-Peploe myositis has not previously been described with oral amrinone though myalgia has.10 Splenomegaly seen in three of our patients (two described in the case histories) has not been previously described; each of these patients had haematological abnormalities. Three of our patients on oral amrinone had pulmonary problems (not previously documented) and of the two with pulmonary infiltrates, one also had a vasculitis. The combination of vasculitis and pulmonary infiltration is a well recognised clinical syndrome."I The vasculitis in our patient developed in relation to amrinone therapy though radiographic confirmation of the pulmonary infiltration was not obtained until after ethacrynic acid had also been added to the therapeutic regimen. The vasculitis disappeared once amrinone was discontinued and while the patient was still taking the ethacrynic acid, but the pulmonary infiltration took a further three weeks to clear by which time ethacrynic acid had also been discontinued and steroids started. There are no published reports of ethacrynic acid causing pulmonary infiltration. The occurrence of pulmonary infiltration in a second patient in association with myositis and clearly related to the start and finish of amrinone treatment make it likely that this drug was the cause of the pulmonary infiltration. In the third case with pulmonary complications, pleural rub and effusion, pericardial rub and effusion, splenomegaly, and a raised ESR occurred soon after starting amrinone.
The combination of problems experienced by some patients is suggestive of a drug induced immunological abnormality. Some of amrinone's side effects, however, may be explained by pharmacological rather than immunological mechanisms. The drug is a phosphodiesterase inhibitor'2 13 and this class of drug may alter glandular secretion and visceral motility.'4 Phosphodiesterase inhibitors increase gastric acid secretion in man'5 which may account for the high incidence of abdominal pain and vomiting on amrinone. The reduced tear secretion, which appears to be dose related in our patients, may also be a phosphodiesterase inhibiting action on exocrine secretion.
In the patients who experienced the more serious adverse effects, we did not consider it ethical to rechallenge them with amrinone. The temporal relation of the clinical events to amrinone therapy, however, the similarities of the effects produced by the drug in different patients, and the previous published reports suggest to us that most if not all of the clinical events we describe were adverse reactions resulting from amrinone. We, therefore, agree with Dunkman and co-workers'0 who suggest that "experience of frequent adverse responses suggests that early enthusiasm for amrinone in congestive heart failure must be tempered pending completion of properly controlled long-term trials".
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